Asymmetric formation and possible function of the primary pore canal in plutei of Temnopleurus hardwicki.
The development and possible function of the primary pore canal (PPC) in plutei of the sea urchin Temnopleurus hardwicki was examined by immunochemistry, electron microscopy and microsurgery. Left and right PPC that extended from coelomic sacs in plutei contained a bundle of cilia with a 9 + 2 structure that was initially detected as a group of anti-acetylated tubulin antibody-binding granules in the epithelium of coelomic sacs in 28 h postfertilization (PF) prism larvae. The granules extended to be a bundle of fibers toward the larval dorsal surface, concurrent with formation of the PPC on both sides, over the next 4 h. The cilia in both PPC beat actively. However, the PPC on the right side disappeared by approximately 55 h PF, establishing left-right asymmetry by 60 h PF (the four-arm pluteus stage). The numbers of cilia in the left and right PPC in 56 h PF plutei were five and eight, respectively. Microsurgical removal of the coelomic sac from both sides or the left side only from 26 h PF prism larvae decreased body width to 64 and 91% of normal width by 50 h PF pluteus stage, respectively, whereas that of the right PPC did not. These observations suggest that PPC contribute to the maintenance of normal body width, and that there is asymmetrical activity between the left and right PPC.